Identification of a prominent 85-kDa cAMP-dependent phosphoprotein associated with late G1 phase in mitogen-stimulated B lymphocytes.
In order to elucidate late regulatory events which may be involved in the onset of S phase in B lymphocytes, we studied the effect of anti-Ig on phosphorylation of soluble proteins at late G1 phase. Stimulation of murine splenic B lymphocytes with anti-Ig and other mitogens for 18 h was found to be associated with a major increase in phosphorylation of an 85 kDa/pI approximately 5.3 cytosolic protein, conversely, stimulation of the cells with non-mitogenic stimuli did not induce the phosphorylation of pp85. The increase in phosphorylation of pp85 could not be detected after 30 min, was barely detectable after 6 h, but was very prominent after 18 h of stimulation with anti-Ig. Thus, the increase in phosphorylation of pp85 is not an early signal but is rather correlated with the late G1 phase. pp85 could not be detected in the nuclei of either control or stimulated cells. Stimulation of B cells for 30 min with forskolin induced the phosphorylation of pp85, while phorbol ester did not have any effect. The phosphorylation of pp85 was induced by the catalytic subunit of cAMP protein kinase. Comparison of the phosphopeptide map of pp85 phosphorylated by anti-Ig in intact cells to the phosphopeptide map phosphorylated by forskolin or by the catalytic subunit of cAMP protein kinase, showed a striking similarity indicating that cAMP protein kinase may be involved in phosphorylation of pp85 in mitogen-stimulated cells. An increase in intracellular cAMP levels at late G1 phase was found in B cells stimulated by mitogens. These results implicate an important role for cAMP-dependent phosphorylation events, specifically the phosphorylation of pp85/pI 5.3, at late G1 phase during the cell cycle.